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(57) ABSTRACT

The cooling and/or heating of drive and/or transmission
unmits of construction machines and similar equipment 1s
disclosed. A temperature control device can cool and/or heat
such drive and/or transmission units. The temperature con-
trol device can include a heat exchanger module having a
liguid jacket through which flow 1s possible. The heat
exchanger module can form a ring body for fitting 1n a
sandwich-like manner between two transmission and/or
drive sections. The ring body can have a central through-
cutout for a drive element to pass through and can have on
cach opposite end face a connection flange for precision-fit
end-face connection to the two transmission and/or drive
sections.
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TEMPERATURE CONTROL DEVICE FOR
DRIVE AND/OR TRANSMISSION UNITS
SUCH AS TUNNEL BORER TRANSMISSIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application Number PCT/EP2020/055024 filed Feb. 26,
2020, which claims priority to German Patent Apphcatlon
Numbers DE 20 2019 101 298.6 filed Mar. 8, 2019 and DE
20 2019 101 918.2 filed Apr. 3, 2019, all of which are

incorporated herein by reference 1n their entireties.

BACKGROUND

The present mnvention relates generally to the cooling
and/or heating of drive and/or transmission units ol con-
struction machines and similar equipment. The invention
relates to the temperature control device for cooling and/or
heating such a drive and/or transmission unit with at least
one heat exchanger module having a liquid jacket through
which tlow 1s possible. The invention also relates to a drive
and/or transmission unit having at least two transmission
and/or drive sections, which are cooled and/or heated by
such a temperature control unit. The invention further relates
to a tunnel boring machine, the transmission of which 1s
cooled and/or heated by such a temperature control device.

In the case of construction machinery the drives of which
are continuously running over a longer period of time, the
transmissions and, in some cases, the adjoining drive sec-
tions are exposed to high thermal loads, making pure air
cooling simply 1nsuili

icient to dissipate such amounts of heat.
It 1s therefore common practice to cool the drive motors and
transmissions with water, o1l or another coolant. In this
regard, such liquid cooling can be found in different con-
figurations. For example, 1t has been proposed that the
transmission be cooled via the end face with which the
transmission 1s connected to the drive motor by integrating,
a water tlow in the motor flange for cooling, so that
transmission heat can be discharged via the end face of the
transmission connected to the motor. While 1n itself 1t would
suilice for shorter or single-stage transmissions, 1n the case
of axially longer designs having a plurality of gear stages, as
commonly used 1n tunnel boring machines, for example, this
type ol end-face cooling of the transmission does not
dissipate suil

icient heat and, 1n particular, aflects the over-
heating of gear stages arranged axially further away from the
end face.

To ensure comprehensive cooling specifically of the trans-
mission, 1t has also already been proposed to lead the
transmission o1l out of the transmission 1n a circuit, cool 1t
outside and then feed 1t back again. Nevertheless, such a
circulation of the transmission o1l by way of outside cooling
requires quite a lot of eflort and 1s subject to numerous
constraints as far as circulation speed and pressure are
concerned so that suflicient and thorough lubrication of all
transmission elements were achieved on an ongoing basis.

Although indeed, this 1s frequently an 1ssue of the drive
and/or transmission unit being cooled, for very cold ambient
conditions, for example when the boring machine 1s 1dle
overnight or over the weekend 1n practically arctic condi-
tions, 1t may also be necessary or at least helpful to heat the
drive and/or transmission unit and bring 1t to an operating
temperature, for example to facilitate the start-up and to
ensure thorough lubrication also during start-up amid very
cold temperatures.

10

15

20

25

30

35

40

45

50

55

60

65

2

It 1s therefore the underlying object of the present mnven-
tion to provide an improved temperature control device of

the type specified hereimnabove, as well as an improved drive
and/or transmission unit and an improved tunnel boring
machine, which overcome the disadvantages of the prior art
and advantageously further develop the latter. What 1s
particularly aimed at 1s a robust temperature control system
that can withstand even severe on-site conditions, using a
simply constructed, easily replaceable device that can, 1f
necessary, also be retrofitted to the drive and/or transmission
units 1n the case of which, under certain operating condi-
tions, there has come to temperature related problems.

SUMMARY

Said task 1s solved, according to the invention, with a
temperature control device as claimed 1n claim 1, a trans-
mission and/or drive unit as claimed in claim 11, and a
tunnel boring machine as claimed 1n claim 14. Preferred
embodiments of the invention are the subject-matter of the
dependent claims.

It 1s therefore proposed to configure the temperature
control device in the form of an independent heat exchanger
module, separate from the transmission, which can be fitted
in a sandwich-like manner between two transmission and/or
drive sections in order to extract or introduce heat at the
intersection of the two transmission and/or drive sections.
Thanks to the modular design of the transmission and/or
drive unit on the one hand and the temperature control
device on the other, a transmission and/or drive unit can also
be retrofitted i a fairly simple manner 1 temperature
problems occur. According to the invention, the at least one
heat exchanger module of the temperature control device
forms a ring body for fitting 1n a sandwich-like manner
between two transmission and/or drive sections, said ring
body having a central through-cutout for a drive element to
be guided through and has, on each opposite end face, a
connection flange for precision-fit end-face connection to
the two transmission and/or drive sections. A driveshaft, for
example, or a drniving wheel or another driving element
which connects, for example, two gear stages or two trans-
mission sections and/or drive sections 1n a force-transmitting
or torque-transmitting manner can be guided through said
through-cutout. In this way, the heat exchanger module can
be integrated into the drive or transmission unit in a simple
manner without having to adapt the transmission or drive
unit 1n any special way. The opposite connection tlanges of
the ring body of the heat exchanger are adapted 1n shape to
the flange pattern of the transmission and/or drive sections
to be connected, so that the transmission or drive sections
can be precision-fit and connected to the connection flanges.

In particular, the transmission and/or drive sections
between which the heat exchanger module 1s to be fitted 1n
a sandwich-like manner can be connected 1n a fluid-tight
manner to the connection flanges of the heat exchanger,
wherein said transmission and/or drive sections can be
attached to the opposite connection flanges of the heat
exchanger module, 1n particular by means of respective
housing parts.

The opposing connection flanges of the ring body of the
heat exchanger module can be conformally and fluid-tightly
attached to the rim-side connection flanges of the two
housing parts, said housing parts together forming a trans-
mission housing and/or forming separate housing compo-
nents of separate gear stages.

In a further embodiment of the invention, the liquid jacket
of the heat exchanger module through which flow 1s possible
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may form a ring chamber 1nside the ring body which extends
around the through-cutout. Such a ring chamber surrounding
the through-cutout allows the cooling liquid to flow around
the through-cutout and cool the walls of the ring body over
a large area, accommodating and discharging correspond-
ingly high amounts of heat.

In order to achieve a robust and at the same time eflicient
confliguration in terms of heat transfer, said ring body can, 1n
a further development of the invention, comprise a solid
outer ring to which the two opposing connection flanges are
attached, an inner ring incorporated within the outer ring,
and two preferably plate-shaped end walls that interconnect
said outer and inner rings and delimit between them the
liquid jacket, 1n particular said ring chamber.

Such a solid outer ring, which may be configured as a
solid body of a metallic material, for example, provides the
heat exchanger module with suflicient robustness to stably
connect the two transmission and/or drive sections to each
other and also to protect the heat exchanger module 1tself
against the harsh environmental conditions at a construction
site. At the same time, the modular design with the plate-
shaped end walls connecting the inner and outer rings and
delimiting the liquid jacket achieves an overall simple
structure, with the end walls forming large heat transfer
surfaces capable of transferring high amounts of heat to the
liquid flowing through them.

In order to achieve an overall lightweight configuration,
said end walls can have significantly smaller wall thick-
nesses than the solid outer ring. For example, as end walls
there can be provided thin sheet metal plates, which can be
firmly welded and/or glued to the solid outer ring and to the
iner ring, for example, and/or cast on during casting or
attached 1n another manner 1n a fluid-tight manner. In an
advantageous further embodiment of the invention, the wall
thickness of the plate-shaped end walls may be less than one
third or even less than one quarter of the thickness of the
outer ring, 1n particular of the axial extension of the outer
ring.

Regardless of the wall thickness of the plate-shaped end
walls, the mner ring can also have a significantly smaller
wall thickness than the outer ring. For example, the radially
measured thickness of the imnner rnng may be less than 50%
of the radially measured thickness of the outer ring, and the
inner and outer rings may have equal axial extents, particu-
larly when the plate-shaped end walls are arranged parallel
to each other.

Considered as a whole, the heat exchanger formed as a
ring body may be disc-shaped, in particular in the manner of
a salami sliced form having a through-hole in the center.
Such a disc-shaped configuration of the ring body can be
characterized, for example, by at least approximately par-
allel end faces. Independently thereotf, the outer and/or 1nner
circumierential surface of the ring body, which may be
formed by the outer circumierential side of the outer ring
and/or the inner circumierential side of the inner ring, may
have an approximately cylindrical contour, 1n particular an
approximately circular cylindrical contour.

Advantageously, the liquid jacket of the heat exchanger
module can have an inlet and an outlet 1n order to be able to
cool or, 1f necessary, also heat the temperature control liquid
flowing through externally, 1.e. outside the heat exchanger
module or 1ts liquid chamber. In particular, the heat
exchanger module may have at least one inflow connection
and one outflow connection to allow an external cooling
fluad circuit of the respective machine to be connected to the
heat exchanger module in a simple manner with the corre-
sponding mntlow and outflow lines.
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Advantageously, said mlet and outlet connections may be
provided on the outer ring of the ring body of the heat
exchanger module to allow the temperature control liquid to
be supplied to and discharged from the ring chamber through
the outer ring.

Advantageously, said inlet and said outlet of the ring
chamber may be provided side by side or 1n the same sector
of the nng body of the heat exchanger and may be separated
from each other by a separation plate provided in the ring
chamber, which divides the ring chamber into two ring
regions 1n the circumierential direction in the manner of a
slit ring. The arrangement of the inlet and outlet 1n the same
sector of the ring body or ring chamber ensures that the
temperature control liquid flows and 1s recirculated through
the entire ring chamber, wherein said separation plate pre-
vents a flow short circuit and ensures that the liquid must
flow 1n a circuit through the entire heat exchanger or ring
chamber.

Said inlet and outlet connections may include fluid-tight
coupling means, such as plug-in couplings or screw cou-
plings for connecting temperature control liquid lines.

Advantageously, said inlet and said outlet may be
arranged at the top of the ring body, for example at just
betore and just after 12 o’clock, in order to supply the
temperature control liquid at the top as well as to discharge
it at the top. Such an arrangement of the inlet and outlet of
the temperature control liquid circuit on the upper side
ensures that the entire liquid jacket, 1n particular the entire
ring chamber 1s flowed through by the temperature control
liquid. In an advantageous further development of the inven-
tion, there can be provided turbulence fins and/or flow
distributing plates 1n said ring chamber through which the
temperature control liquid flows, i particular arranged
radially oflset from one another, so that the temperature
control liquid must flow back and forth 1n a meandering or
winding manner in order to be able to pass the turbulence
fins. I, in the manner specified, the ring chamber 1s delim-
ited by an mner ring and an outer ring, said turbulence fins
may be arranged to project alternately outwards from the
inner ring and inwards from the outer ring. Said turbulence
fins can extend over the entire width or thickness of the ring
chamber, 1.e. they can adjoin the two plate-shaped end walls
on both sides, so that only one passage remains at the
radially mner end or at the radially outer end of the alter-
nately arranged turbulence fins.

Alternatively or additionally, however, 1t 1s also possible
to arrange the turbulence fins 1n such a way that the cooling
or heating liquid flows back and forth 1n a meandering
manner between the two plate-shaped end walls which
delimit the ring chamber at the end. To achieve this, said
turbulence fins can each leave a passage gap to pass through
to one of the two end walls, with the turbulence fins
alternating between one end wall and the other end wall.

Yet a meandering flow path, going back and forth from the
inner ring to the outer ring and so on, extends the flow path
through the ring chamber and accordingly the holding time
of the circulating temperature control liquid in the ring
chamber, whereby an improved heat transier can be
achieved.

Advantageously, 1n order to achieve a homogenization of
the temperature of the two transmission and/or drive sec-
tions separated from each other by the heat exchanger
module, the heat exchanger module may have a plurality of
through-cutouts in the region of an outer peripheral portion
of the ring body. In particular, said outer ring may be
provided with a plurality of through holes or through-cutouts
to allow exchange of transmission o1l or lubricant from one
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transmission and/or drive section to the other transmission
and/or drive section, even in the region close to the trans-
mission and/or drive casing wall. If, for example, 1n one of
the transmission sections there 1s provided a planetary gear
stage, said planetary gear stage having ring gear on the outer
circumfierence, then the lubricant that has been forced out of
the teeth in the hollow space can escape through said
through holes, so that when 1t comes 1nto direct contact with
the heat exchanger module, the forced-out o1l will release
heat and overheating in the area of the ring gear 1s avoided.

Said through holes may be arranged along the circumier-
ence of the heat exchanger module.

Said through through-cutouts may be positioned radially
within opposing connection flanges.

In a further embodiment of the invention, gear stages may
be provided on both sides of the heat exchanger module,
preferably in the form of planetary gear stages. The two gear
stages can be connected to each other 1n a force-transmitting
and torque-transmitting manner by a sun gear and/or a planet
carrier bar, which extends through the through-cutout of the
ring-shaped heat exchanger module.

In a further embodiment of the invention, the at least one
heat exchanger module can be arranged between the first
two gear stages positioned closest to the drive motor in order
to be able to discharge the heat load occurring there.
Especially 1n the first, fast rotating gear stages, the power
losses and thus the heat generated are greatest, so that the
heat load can be reduced particularly efficiently by inter-
posing the heat exchanger module between the first two
transmission stages.

In a further embodiment of the invention, a plurality of
heat exchanger modules of said type may also be arranged
between a plurality of adjacent pairs of gear stages, for
example between the first and second gear stages and
between the second and third gear stages. Said gear stages
can advantageously each be configured as a planetary gear
stage.

In principle, 1t would also be possible to arrange a heat
exchanger module between the first gear stage and the drive
motor connected thereto. One of the connection flanges of
the ring body of the heat exchanger module can be attached
to the drive motor housing and the other drive flange can be
attached to the transmission housing and thus connected 1n
a liquid-tight manner.

BRIEF DESCRIPTION OF THE

DRAWINGS

The mvention 1s explained in more detail below on the
basis of a preferred exemplary embodiment and the corre-
sponding drawings. The drawings show:

FIG. 1: a schematic representation of the drive and
transmission unit of a tunnel boring machine, wherein the
transmission comprises a plurality of planetary gear stages
and a heat exchanger module 1s arranged between a first and
a second gear stage according to an advantageous embodi-
ment of the invention,

FIG. 2: a perspective representation of the disc-shaped
heat exchanger module of the drive and transmission unit of
FIG. 1, and

FIG. 3: a perspective, 1 part cut-away view of the
disc-shaped heat exchanger module of FIG. 2, showing the
interior of the ring chamber through which the flow can pass
and the turbulence fins arranged thereon.

DETAILED DESCRIPTION

As shown 1n FIG. 1, a tunnel boring machine 1 may have
a rotatably drivable boring head 2 similar to a milling rotor,

5

10

15

20

25

30

35

40

45

50

55

60

65

6

which 1s rotatably driven by a drive motor 3 via a transmis-
sion umt 4. Said drill head 2 can thereby be driven, for
example, via a toothed ring by the transmission unit 4, which
can be supported 1n a commonly known manner by a drill
head bearing 5.

As shown 1n FIG. 1, the transmission unit 4 can be made
up ol several gear stages which are connected in series in
order to translate or reduce the drive speed of the drive
motor 3 into the desired rotor speed of the drill head 2,
wherein, for example, three transmission stages 4.1, 4.2 and
4.3 can be provided.

Said gear stages may be planetary stages, each of which
may comprise a sun gear 6, a ring gear 7 and planet gears 8
in mesh therewith, which may be arranged on a planet
carrier 9. In this case, adjacent planetary stages can be
connected to each other at the sun gear and at the planet
carrier bar, ct. FIG. 1.

Said gear stages 4.1, 4.2 and 4.3 may each be configured
separately from one another and each have at least approxi-
mately cylindrical transmission housing parts by means of
which they can be placed against one another, so that the
transmission unit 4 as a whole 1s constructed 1n a modular
manner from the plurality of gear stages which are arranged
axially one behind the other and are connected to one
another.

The first gear stage 4.1 may be connected to the drive
motor 3, wherein, for example, a motor output shaft 10 may
be non-rotatably coupled to the sun gear 4 of the first gear
stage 4.1. The output shait of the last gear stage 4.3, for
example the planet carrier bar 9, can be coupled to the drive
shaft of the drilling rotor 2, for example via a toothed ring.

As shown 1n FIG. 1, a heat exchanger module 11 can be
inserted between two adjacent gear stages, 1n particular
between the relatively fast rotating first and second gear
stages 4.1 and 4.2, which 1s {itted 1n a sandwich-like manner
between the end faces of the adjacent gear stages 4.1 and 4.2.
Said heat exchanger module 11 may thereby rigidly connect
the housing parts of the first and second gear stages 4.1 and
4.2 to each other, for example by means of a screw bolt
connection which clamps the two housing parts 12.1 and
12.2 against the heat exchanger module 11.

Said heat exchanger module 11 1s shown 1n more detail in
FIGS. 2 and 3, and may be disc-shaped when viewed as a
whole. In particular, the heat exchanger module 11 can form
a ring body which has a through-cutout 13 in a central
section and has, on opposite end faces, a respective connec-
tion flange 14 and 15 which are adapted in terms of shape
and dimensions to the connection flange of the two gear
stages 4.1 and 4.2, so that said gear stages 4.1 and 4.2 can
be precision-fit on the two connection flanges 14 and 135 of
the heat exchanger module 11 and can thus be connected
preferably without a gap, 1n particular 1n a lhiquid-tight
manner. For example, as shown i FIGS. 2 and 3, said
connection flanges 14 and 15 may each have a flat annular
end face 16 which may extend approximately parallel to
cach other and/or 1n planes perpendicular to the longitudinal
axis ol the transmission unit. Said end faces 16 of the
connection flanges 14 and 15 can be delimited at an inner
edge, but if necessary also at an outer edge, by an annular
web 17 projecting at the end face, said annular web 17 being
able to slide 1into the housing part 12.1 or 12.2 of the adjacent
transmission section 4.1 and 4.2 and, for example, precision-
{it against the inner circumierential surface of the respective
housing part. By means of said annular web 17, the heat
exchanger module 11 can be guided 1n a radially precise way
on the housing parts 12.1 and 12.2 of the adjacent transmis-
s10n sections.
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In order to be able to rigidly connect the gear stages 4.1
and 4.2 to the heat exchanger module 11, bores 18 may be
provided in the heat exchanger module 11 in the region of
the connection flange 14 and 15 1 order to be able to
connect the two housing parts 12.1 and 12.2 to the heat
exchanger module 11, for example by means of screw bolts.
The bolts may extend through said bores 18.

As shown 1n FIG. 3, the heat exchanger module 11 can
advantageously comprise a solid outer ring 19 made of solid
material, on the end faces of which said connection tlanges
14 and 15 can be configured.

Within said outer ring 19, the heat exchanger module 11
may include an mner ring 20 defining said through-cutout 13
of the heat exchanger module 11. Said outer and inner rings
19, 20 may be mterconnected by two plate-like end walls 21,
22 which define a ring chamber 23 between themselves and
said inner and outer rings. Said end walls 21 and 22 may, for
example, be made of a thin metal sheet or other highly
thermally conductive material.

Independently thereof, said end walls 21 and 22 may be
arranged parallel to each other and spaced from each other
by a dimension approximately equal to the axial width of the
inner ring 20 and/or the outer ring 19.

Said end walls 21 and 22 may be substantially planar, 1n
particular forming two planar annular discs.

Said end walls 21 and 22 are connected to the outer and
mner rings 19, 20 1n a fluud-tight manner, for example
welded and/or glued.

In order to be able to circulate temperature control liquid
through the ring chamber 23, said ring chamber 23 has an
inlet 24 and an outlet 25 which can advantageously extend
through the outer ring 19 and can advantageously open at the
outer circumierence of said outer ring 19.

As shown in FIG. 2, the inlet 24 and outlet 25 can
advantageously be arranged adjacent to each other and/or 1n
the same sector of the outer ring 19, in particular on an upper
side of the heat exchanger module 11 when this 1s integrated
in the transmission unit 4 as intended.

In addition to said inlets and outlets 24 and 25, one or
more further outlets 26 can be provided on the underside of
the ring chamber 23 in order to be able to drain the cooling
liquid from the ring chamber 23, wherein these outlets 26
can advantageously also extend through the outer ring 19, cf.
FIG. 3.

In order to ensure that the temperature control liquid flows
through the entire ring chamber 23, a separation plate 27
may be provided in the ring chamber 23 between the 1nlet 24
and outlet 25 provided at the top, which divides the annular
chamber 23 between the 1nlet 24 and outlet 25 1n the manner
of a slit ring. Said separation plate 27 may be connected 1n
a tluid-tight manner to both the outer rnng 19 and the 1mnner
ring 20, as well as to the two spaced-apart end walls 21 and
22.

The inlet 24 thus opens mto the annular chamber 23 on
one side of the separation plate 27, while the outlet 25 opens
into the ring chamber 23 on the opposite side of the
separation plate 27.

Further, 1n order to direct the temperature control liquid
into all regions of the ring chamber 23 as 1t flows through the
ring chamber 23, turbulence fins 28 may be provided 1n the
ring chamber 23 and may be arranged and configured such
that the fluid flowing circumierentially through the ring
chamber 23 meanders back and forth between the inner ring
20 and the outer ring 19 or flows back and forth 1n a winding
manner along the direction of circulation. Said turbulence
fins 28 may be alternately radially offset from one another,
and may alternately leave a gap with the mner ring 20 and
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a gap with the outer ring 19 for the passage of the tempera-
ture control liquid therethrough.

Independently thereof, said turbulence fins 28 may extend
between and interconnect said two end walls 21 and 22, said
turbulence fins 28 extending at least approximately in the
radial direction or from the inside to the outside, that is, 1n
the direction from the inner ring to the outer ring or vice
versa.

In particular, said turbulence fins 28 may alternately
connect once to the inner ring 20 and once to the outer ring
19, leaving a gap 29 to the other ring through which the
temperature control liqmd may flow. Said gaps 29 are
arranged alternately on the outer ring 19 and on the inner
ring 20, ci. FIG. 3.

The heat exchanger module 11 described has significant
advantages. On the one hand, this 1s a cost-ellective and very
robust structure that i1s also suitable for tough operating
conditions such as those encountered 1n a tunnel boring
machine. The solid outer ring in particular can also with-
stand the impact loads that occur 1n tunnel boring machines.

Not only the solid outer ring 19, but also the modular
design, according to which the end walls 21 and 22 are
connected to each other several times by the outer and 1nner
rings as well as the turbulence fins, makes the structure very
stable, so that no damage occurs even 1n the case of strong
vibrations, pressure peaks or other external impacts. The
heat exchanger module 1s integrated directly into the trans-
mission unit 4 and 1s thus also additionally protected from
external impacts.

The arrangement of the heat exchanger module 11
between the first two gear stages 4.1 and 4.2 also results in
excellent incident flow conditions, with a double effective
area being created by the two end walls 21 and 22 being 1n
contact with the gear lubricant of both gear stages. The
power loss 1s absorbed 1n the immediate vicimity of the point
of origin. Especially 1n the first high-speed gear stages 4.1
and 4.2, the power losses and thus the heat generated are
greatest.

Due to the radial, staggered arrangement of the turbulence
plates or fins 28, the temperature control liquid circulating
annularly around the through-cutout 13 1s deflected several
times, which ensures an integral flow around and maximum
utilization of the heat transier surtace by a turbulent flow
depending on the flow rate.

The heat exchanger module 11 1s easy to adapt to existing
transmission designs. In this case, the heat exchanger mod-
ule 11 can be easily placed between the planetary stages of
the transmission unit 4, if required.

Due to the modular design, several heat exchanger mod-
ules 11 can also be connected 1n series and thus the cooling
capacity can be increased almost as required.

The axial through holes 30 or through-cutouts, which pass
through the heat exchanger module 11 1n the axial direction,
allow o1l forced out of the tooth flanks to flow through the
through holes 30 at the level of the rnng gears 7 of the
planetary gear stages and to experience a direct cooling
ellect. Said through-cutouts 30 also facilitate o1l exchange or
lubricant exchange in the transmission unit 4, and ensure
uniform mixing of the lubricant.

We claim:
1. A temperature control device for cooling and/or heating
a tunnel borer transmission, the temperature control device
comprising;
a heat exchanger module having a liquid jacket and
radially mutually offset turbulence fins in a ring cham-
ber,
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wherein the heat exchanger module comprises a ring body
for fitting 1n a sandwich-like manner between two
adjacent drive and/or transmission sections,

wherein the ring body has a central through-cutout for the

guiding ol a rotatable drive and/or transmission ele-
ment,

wherein the ring body has on opposite end faces a

connection flange such that the ring body comprises
two opposite connection tlanges for end-face connec-
tion to the two adjacent transmission and/or drive
sections, and

wherein the radially mutually offset turbulence fins alter-

nately project outwardly from an mnner circumierence
of the ring chamber and inwardly from an outer cir-
cumierence of the ring chamber, and alternately define
at the 1nner circumierence and at the outer circumier-
ence of the ring chamber a passage gap for a tempera-
ture control liqud to be circulated.

2. The temperature control device of claim 1, wherein the
liquid jacket forms the ring chamber inside the ring body
extending around the central through-cutout.

3. The temperature control device of claim 2, wherein the
ring chamber has at least one inlet and at least one outlet
which are adjacent to one another and/or 1n a sector of the
ring chamber and are separated from one another by a
separation plate, and wherein the separation plate divides the
ring chamber in the circumierential direction into two ring,
chamber sections.

4. The temperature control device of claim 3, wherein the
at least one inlet and the at least one outlet are on an upper
side of the heat exchanger module.

5. The temperature control device of claim 1, wherein the
ring body has a solid outer ring on which the two opposite
connection flanges are configured, an nner ring arranged
inside the solid outer ring, and two flat end walls which
connect the solid outer ring and the 1mner ring to one another
and delimit the liquid jacket between them.

6. The temperature control device of claim 5, wherein a
wall thickness of each of the two flat end walls 1s less than
one third of a wall thickness of the solid outer ring.

7. The temperature control device of claim 6, wherein the
radially mutually ofiset turbulence fins are connected to both
of the two flat end walls and are alternately connected to
either the mner ring or the solid outer ring.

8. The temperature control device of claim 5, wherein a
wall thickness of each of the two flat end walls 1s less than
one quarter of a wall thickness of the solid outer ring.

9. The temperature control device of claim 1, wherein an
outer ring has axial through-cutouts within the two opposite
connection flanges for flow connection of the two adjacent
transmission and/or drive sections, between which the heat
exchanger module 1s arranged 1n a sandwich-like manner.

10. The temperature control device of claim 9, wherein
the radially mutually offset turbulence fins are connected to
both of the two flat end walls and are alternately connected
to either an inner ring or the outer ring.

11. The temperature control device of claim 1, wherein the
two adjacent drive and/or transmission sections are attached
to the two opposite connection flanges and are connected to
one another by the heat exchanger module, wherein the
rotatable drive and/or transmission element extends through
the central through-cutout, and wherein the rotatable drive
and/or transmission element connects the two adjacent drive
and/or transmission sections to one another in a force-
transmitting and/or torque-transmitting manner.

12. The temperature control device of claim 11, wherein
one of the two adjacent transmission and/or drive sections
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connected to the heat exchanger module comprises a first
planetary gear stage, wherein the other of the two adjacent
transmission and/or drive sections connected to the heat

exchanger module comprises a second planetary gear stage,
and wherein the rotatable drive and/or transmission element
connects a sun gear of the first planetary gear stage to a
planet carrier of the second planetary gear stage in a rota-
tionally fixed manner.

13. The temperature control device of claim 12, wherein
the heat exchanger module 1s arranged between the first
planetary gear stage and the second planetary gear stage, and
wherein the first planetary gear stage and the second plan-
ctary gear stage are connected in series to a drive motor
and/or are the two gear stages with the highest speeds.

14. The temperature control device of claim 11, wherein
the heat exchanger module 1s arranged between a first gear
stage and a second gear stage, and wherein the first gear
stage and the second gear stage are connected 1n series to a
drive motor and/or are the two gear stages with the highest
speeds.

15. The temperature control device of claim 1, wherein
the heat exchanger module 1s integrated 1nto a transmission
unit of the tunnel borer transmission, and wherein a drill
head 1s configured to be driven by a drive motor via the
transmission unit.

16. A temperature control device for cooling and/or heat-
ing a tunnel borer transmission, the temperature control
device comprising:

a heat exchanger module having a liquid jacket,

wherein the heat exchanger module comprises a ring body

for fitting 1 a sandwich-like manner between two
adjacent drive and/or transmission sections,

wherein the ring body has a central through-cutout for the

guiding of a rotatable drive and/or transmission ele-
ment,

wherein the ring body has on opposite end faces a

connection flange such that the ring body comprises
two opposite connection tlanges for end-face connec-
tion to the two adjacent transmission and/or drive
sections, and

wherein the ring body has a solid outer ring on which the

two opposite connection flanges are configured, an
inner ring arranged inside the solid outer ring, and two
flat end walls which connect the solid outer ring and the
iner ring to one another and delimit the liquid jacket
between them.

17. The temperature control device of claim 16, wherein
a wall thickness of each of the two flat end walls 1s less than
one third or one quarter of a wall thickness of the solid outer
ring.

18. The temperature control device of claim 17, wherein
turbulence fins are connected to both of the two flat end
walls and are alternately connected to either the inner ring or
the solid outer ring.

19. A temperature control device for cooling and/or heat-
ing a tunnel borer transmission, the temperature control
device comprising:

a heat exchanger module having a liquid jacket,

wherein the heat exchanger module comprises a ring body

for fitting 1 a sandwich-like manner between two
adjacent drive and/or transmission sections,

wherein the ring body has a central through-cutout for the

guiding of a rotatable drive and/or transmission ele-
ment,

wherein the ring body has on opposite end faces a

connection flange such that the ring body comprises
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two opposite connection flanges for end-face connec-
tion to the two adjacent transmission and/or drive
sections, and
wherein an outer ring has axial through-cutouts within the
two opposite connection flanges for flow connection of 5
the two adjacent transmission and/or drive sections,
between which the heat exchanger module 1s arranged
in a sandwich-like manner.
20. The temperature control device of claim 19, wherein
turbulence fins are connected to both of two flat end walls 10
and are alternately connected to either an inner ring or the

outer ring.

12



	Front Page
	Drawings
	Specification
	Claims

